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1 Introduction 
R3-082573[1] described the registration functions over the Iuh interface. This contribution provides the text proposal for the HNBAP messages (stage 3 aspects) in support of the registration function.
2 Text proposal for HNBAP Registration
==================Begin=================

X.B
HNB Registration Procedure

X.B.1
General
The purpose of the HNB Registration Procedure is

X.B.1
Successful Operation
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Figure 1: HNB Register Procedure: Successful Operation

The HNB shall initiate this procedure by sending a HNB REGISTER REQUEST message whenever it needs to commence operations and requiring service from the HNB-GW. The HNB-GW shall respond with a HNB REGISTER ACCEPT message indicating acceptance and registration. The HNB-GW may use the Redirect Counter IE, the Last Register Reject Cause Value IE and Last HNB-GW information received in the HNB REGISTER REQUEST message to redirect to a different serving HNB-GW for the HNB.
X.B.3
Unsuccessful OperationX.B.3.1
Registration Reject
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Figure 2: HNB Register Procedure: Un-Successful Operation with reject
If the HNB-GW cannot register the HNB, the HNB-GW shall respond with a HNB REGISTER REJECT message.

Typical cause values are:

· Unauthorised Location

· Unauthorised HNB
X.B.3.2
Registration Redirect
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Figure 3: HNB Register Procedure: Un-Successful Operation with redirect

Alternately, if the HNB-GW cannot register the HNB, the HNB-GW may redirect the HNB to another serving HNB-GW. In this case, the HNB-GW shall indicate the reject cause as “redirection” and include the serving HNB-GW information in the HNB REGISTER REJECT message.

X.B.4
Abnormal Conditions
-
X.C
Message Contents
….

X.C.4 HNB REGISTER REQUEST
This message is sent by the HNB to the HNB-GW to.

Direction: HNB ( HNB-GW
	IEI
	Information Element
	Presence
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	xx
	V
	2

	Xx
	HNB Identity
	M
	xx
	TLV
	3-n

	Xx
	Macro Coverage Information
	O
	xx
	TLV
	10-n

	Xx
	Geographic Location
	O
	xx
	TLV
	3-n

	Xx
	HNB-Internet-Address
	O
	IP Address

xx
	TLV
	4-n

	Xx
	Last Register Reject Cause
	C
	Cause

xx
	TLV
	4

	Xx
	Last HNB-GW IP Address
	C
	IP Address

xx
	TLV
	4-n

	Xx
	Last HNB-GW FQDN
	C
	FQDN

xx
	TLV
	3-n

	Xx
	Last SeGW  IP Address
	C
	IP Address

xx
	TLV
	4-n

	Xx
	Last SeGW FQDN
	C
	FQDN

xx
	TLV
	3-n

	Xx
	Redirection Counter
	C
	xx
	TLV
	3


X.C.5 HNB REGISTER RESPONSEThis message is sent by the HNB-GW to the HNB as a successful response to a HNB REGISTER REQUEST message.

Direction: HNB-GW ( HNB

	IEI
	Information Element
	Presence
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	xx
	V
	

	Xx
	PLMN Type
	M
	xx
	TLV
	3

	Xx
	PLMN Identity
	M
	xx
	TLV
	5

	Xx
	Location Area Code (LAC) List
	M
	xx
	TLV
	4-n

	Xx
	Routing Area Code (RAC)
	M
	xx
	TLV
	3

	Xx
	Service Area Code (SAC)
	M
	xx
	TLV
	4

	Xx
	RNC-Id
	M
	xx
	TLV
	4

	Xx
	Other CN System Information
	M
	xx
	TLV
	4


X.C.6 HNB REGISTER REJECT
This message is sent by the HNB-GW to the HNB as unsuccessful response to a HNB REGISTER REQUEST message.

Direction: HNB-GW ( HNB

	IEI
	Information Element
	Presence
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	xx
	V
	

	Xx
	Cause
	M
	xx
	TLV
	4

	Xx
	Registration Retry Timer
	O
	Retry Timer 

xx
	TLV
	4


X.C.7 HNB REGISTER REDIRECTThis message is sent by the HNB-GW to the HNB as unsuccessful response to a HNB REGISTER REQUEST message.

Direction: HNB-GW ( HNB

	IEI
	Information Element
	Presence
	IE Type and Reference
	Format
	Length

	
	Message Type
	M
	xx
	V
	

	Xx
	Cause
	M
	xx
	TLV
	4

	Xx
	Serving HNB-GW IP Address
	M
	IP Address

xx
	TLV
	4-n

	Xx
	Serving HNB-GW FQDN
	M
	FQDN

xx
	TLV
	3-n

	Xx
	Serving SeGW  IP Address
	M
	IP Address

xx
	TLV
	4-n

	Xx
	Serving SeGW FQDN
	M
	FQDN

xx
	TLV
	3-n


X.D
Information Element Definitions
X.D.1 HNB Identity
HNB Identity IE  is sent from the HNB to the HNB-GW and identities the HNB.

Table xx: HNB Identity IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	Length of HNB Identity IE contents
	octet 1

	Type of HNB Identity
	octet 2

	HNB Identity
	octet 3..n


Table xx HNB Identity attributes

	Type of HNB Identity (octet 2)
Indicates the type of HNB Identity. Bit 8 of octet 3 is the most significant bit and bit 1 is the least significant bit. Only two values are used i.e. value (0) implies “Other” keys and value (1) implies “IMSI” type.
HNB Identity (octet 3..n): Indicates the actual HNB Identity. If the Type of HNB Identity is “IMSI”, then the HNB Identity is coded per the Mobile Identity IE (IMSI identity type) in 3GPP TS 24.008[xx] not including IEI and length. 



X.D.2
Geographic Location
The Geographic Location IE is a variable length information element providing an estimate of a geographic location of the HNB. It is coded as follows:

Table xx: Geographical Location IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	Geographic Location IEI
	octet 1

	Length of Geographic Location IE contents
	octet 2

	Geographic Area Description (GAD)
	octet 3..n


The Geographic Area Description (GAD) field is composed of 1 or more octets with an internal structure according to section 7 in TS 23.032 [xx].

X.D.3 Macro Coverage Information
This IE identifies the macro cell used for location identification.

The Macro Coverage Information IE identifies the macro cell used by the HNB for location. This may be e.g. a GERAN Cell ID or a UTRAN Cell ID.

Table xx: Macro Coverage Information IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	Macro Coverage Information IEI
	octet 1

	Length of Macro Coverage Information IE contents
	octet 2

	Location Area Identification (LAI)
	octet 3..7

	Routing Area Code (RAC)
	octet 8

	Coverage Type
	octet 9

	Cell Identity
	octet 10..13


Table xx Macro Location Information attributes

	Location Area Identification (octet 3..7)
Indicates the LAI of the macro cell. The LAI is encoded as in 9.2.26 not including IEI.

Routing Area Code (octet 8)
Indicates the RAC of the macro cell. Bit 8 of octet 8 is the most significant bit and bit 1 is the least significant bit. 

Coverage Type (octet 9)
Indicates the type of macro coverage. Bit 8 of octet 9 is the most significant bit and bit 1 is the least significant bit. Only two values are used i.e. value (0) implies “GERAN” coverage and value (1) implies “UTRAN” coverage.
Cell Identity (octet 10..n): Indicates the cell identity of the macro cell. 

If the coverage type is “GERAN” then cell identity is coded as BIT STRING (16) with bit 8 of octet 10 as the most significant bit and bit 1 of octet 11 as the least significant bit. If the coverage type is “UTRAN” then cell identity is coded as BIT STRING (28) with bit 8 of octet 10 as the most significant bit and bit 5 of octet 13 as the least significant bit (bits 1 to 4 of octet 13 are considered spare bits).




X.D.4 IP Address
This  IE defines a IP address.

Table xx: IP Address IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	IP Address IEI
	octet 1

	Length of IP Address IE contents
	octet 2

	IP Address
	octet 3..n


Table xx: IP Address attributes

	IP Address (octet 4..n): 

If the length indicator in octet 2 indicates 6 then  IP address type is IPv4, the Address information in octet 3 to octet 6 contains the IPv4 address. Bit 8 of octet 3 represents the most significant bit of the IP address and bit 1 of octet 7 the least significant bit.

If the length indicator in octet 2 indicates 18 then IP address type is IPv6, the Address information in octet 3 to octet 18 contains the IPv6 address. Bit 8 of octet 3 represents the most significant bit of the IP address and bit 1 of octet 18 the least significant bit.


X.D.5 Cause
The Cause IE indicates the reason for a particular error event for the HNBAP protocol.

Table xx: Cause IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	Cause IEI
	octet 1

	Length of Cause IE contents
	octet 2

	Cause MSB
	octet 3


Table xx: Cause attributes

	Cause (octet 3)
Indicates the cause for the particular HNBAP message. Bit 8 of octet 3 is the most significant bit and bit 1 of octet 4 is the least significant bit. 

The following values are defined:
Value

0
"success"

Radio Network Layer (range 1-64)

1
        "overload "

2
        "unauthorised-Location "

3
        "unauthorised-HNB "

4

   “invalid HNB Identity”

5

   “invalid UE Identity”

6

   “redirection”

7-64
         Reserved for future use

Transport Network Layer (range 65-128)

65
          "Transport Resource Unavailable"

66
          "Unspecified "

67-128
         Reserved for future use

Protocol Layer (range 129-192)

129
          "Transfer Syntax Error"

130
          “Message not Compatible with Receiver State"

131
          "Semantic Error”

132
          "Unspecified”

133-192       Reserved for future use 

Misc (range 193-256)

193
          "Processing Overload "

194
          "Hardware Failure"

195
         "O&M Intervention"

196
          "Unspecified”

197-256
    Reserved for future use




X.D.6. Fully Qualified Domain/Host Name (FQDN)
The Fully Qualified Domain/Host Name (FQDN) information element contains the name of a network element (i.e. HNB-GW  or the SEGW). The information element is coded in string format.

Table xx: FQDN information element

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	FQDN IEI
	octet 1

	Length of FQDN IE contents
	octet 2

	FQDN 1st character
	octet 3

...

octet n

	FQDN last character
	


Table xx: FQDN information element attributes

	FQDN, Fully Qualified Domain/Host Name value (octet 3 to octet n):
The FQDN is coded as a string. This means that the 1st character of the string is coded in octet 3 and the last character of the string is coded in the last octet of this IE (octet n).


X.D.7. Redirection Counter
The IP Address IE is to indicate to the HNB-GW the number of times the HNB has been redirected and still has not obtained service. 

Table xx: Redirection Counter IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Redirection Counter IEI
	octet 1

	Length of Redirection Counter IE contents
	octet 2

	Redirection Counter Value
	octet 3


Table xx: Redirection Counter attributes

	Redirection Counter Value (octet 3)
Indicates the number of times the HNB has been redirected. Bit 8 of octet 3 is the most significant bit and bit 1 is the least significant bit.




X.D.8 PLMN Type
The PLMN Type IE provides the type of CN connected to the HNB-GW. 

Table xx: PLMN Type IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	PLMN Type IEI
	octet 1

	Length of PLMN Type IE contents
	octet 2

	PLMN Type Value
	octet 3


Table xx PLMN Type attributes

	PLMN Type Value (octet 3)
Indicates the type of CN connected to the HNB-GW. Bit 8 of octet 3 is the most significant bit and bit 1 is the least significant bit. Only two values are used i.e. value (0) implies “GSM-MAP” PLMN type and value (1) implies “ANSI-41” PLMN type.



X.D.9 PLMN Identity
The PLMN Identity IE provides the identity of CN connected to the HNB-GW. 

Table xx: PLMN Identity IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	PLMN Type IEI
	octet 1

	Length of PLMN Type IE contents
	octet 2

	MCC digit 2
	MCC digit 1
	octet 3

	MNC digit 3
	MCC digit 3
	octet 4

	MNC digit 2
	MNC digit 1
	octet 5


Table xx PLMN Identity attributes

	MCC (octet 3 and bits 1 to 4 of octet 4)
Indicaets the Mobile country code. The MCC field is coded as in ITU-T Rec. E212, Annex A
MNC (octet 5 and bits 5 to 8 of octet 4)
Indicates the Mobile Network code. The coding of this field is the responsibility of each administration but BCD coding shall be used. The MNC shall consist of 2 or 3 digits. For PCS 1900 for North America, Federal Regulation mandates that a 3-digit MNC shall be used. However a network operator may decide to use only two digits in the MNC over the radio interface. In this case, bits 5 to 8 of octet 4 shall be coded as "1111". 



X.D.10 LAC List
The LAC List IE provides the pool of location area codes valid for the particular HNB-GW. 

Table xx: LAC List IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	LAC List IEI
	octet 1

	Length of LAC List IE contents
	octet 2

	Number of LAC ranges
	octet 3

	LAC Range 1
	octet 4

	
	

	LAC Range n
	octet n


Table xx LAC List attributes

	Number of LAC ranges (octet 3)
Indicates the total number of LAC ranges present in the message. Bit 8 of octet 3 is the most significant bit and bit 1 is the least significant bit.

LAC range (octet 4..n)
Indicates the LAC range. It consists of a start LAC value and an end LAC value.


Coding of each LAC range is the following:

Table xx: LAC range attributes

	8
	7
	6
	5
	4
	3
	2
	1
	

	Start LAC value MSB
	x+1

	Start LAC value LSB
	x+2

	End LAC value MSB
	x+3

	End LAC value LSB
	x+4


X.D.11 SAC
The SAC IE identifies the Service Area Code.

Table xx: SAC IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	SAC IEI
	octet 1

	Length of SAC IE contents
	octet 2

	SAC value MSB
	octet 3

	SAC value LSB
	octet 4


X.D.12 RNC-ID
The RNC-ID IE identifies the RNC-ID of the particular HNB-GW as seen by the CN.

Table xx: RNC-ID IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	RNC-ID IEI
	octet 1

	Length of RNC-ID IE contents
	octet 2

	RNC-ID value MSB
	octet 3

	RNC-ID value LSB
	octet 4


X.D.13 Other CN System Information
The Other CN System Information IE provides information related to CN specific attributes as visible on the HNB-GW

Table xx: Other CN System Information IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Other CN System Information IEI
	octet 1

	Length of Other CN System Information IE contents
	octet 2

	T3212 Timer value
	octet 3

	Spare
	ATT
	NMO
	octet 4


Table xx Other CN System Information attributes

	T3212 Timer value (octet 3)
The T3212 timeout value field is coded as the binary representation of the timeout value for periodic updating in decihours. Bit 8 of octet 3 is the most significant bit and bit 1 is the least significant bit. Range: 1 to 255

The value 0 is used for infinite timeout value i.e. periodic updating shall not be used within the cell.

NMO, Network Mode of operation (octet 4)

Bits

4 3

0 0
Network Mode of Operation I

0 1
Network Mode of Operation II

1 0
Reserved   

1 1
Reserved

ATT, Attach-Detach Allowed (octet 4)

Bit

3

0
UEs in the cell are not allowed to apply IMSI attach and detach procedure.
1
UEs in the cell shall apply IMSI attach and detach procedure.



X.D.14
Retry Timer
The Retry Timer IE indicates to the HNB the minimum period of time it should wait before re-attempting the procedure at the current HNB-GW.

Table xx: Retry Timer IE

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Retry Timer IEI
	octet 1

	Length of Retry Timer IE contents
	octet 2

	Timer value MSB
	octet 3

	Timer value LSB
	octet 4


Table xx Other CN System Information attributes

	Timer value (octet 3 and 4)
In the TU3907 Timer value field bit 8 of octet 3 is the most significant bit and bit 1 of octet 4 the least significant bit. The value is given in number of seconds.



====================End=================

3 Proposal

It is proposed to capture above text proposal in the new HNB stage 3 Iuh specifications TS 25.4xx [3].
4 References

[1] R3-082573: HNBAP Registration Procedure (Stage 2).

[2] 3GPP TS 25.4xx “UTRAN Iuh Interface HNBAP signalling”.
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